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©  Combinatorial  weighing  apparatus. 

Disclosed  is  a  combinatorial  weighing  apparatus  for 
combining  weight  values  of  articles  to-be-weighed  respec- 
tively  placed  on  a  plurality  of  juxtaposed  weighing  machines, 
selecting  a  combination  of the  articles  having  a  weight  equal 
or  closest  to  a  target  weight  and  delivering  the  selected 
articles.  Such  combinatorial  weighing  apparatus  comprises 
pushing  members  which  can  move  frontward  and  backward 
on  respective  bowls  of  the  plurality  of  juxtaposed  weighing 
machines,  a  driver  unit  which  selectively  moves  the  pushing 
members  frontward  and  backward,  these  pushing  members 
corresponding  to  the  weighing  machines  with  the  selected 
batches  of  the  articles  placed  thereon,  and  a  conveyor  which 
is  disposed  along  the  juxtaposed  weighing  machines  and 
which  conveys  the  batches  delivered  by  the  pushing  mem- 
bers. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  c o m b i n a t o r i a l   w e i g h i n g  

a p p a r a t u s .   More  p a r t i c u l a r l y ,   i t   r e l   a t e s   to  a  c o m b i n a t o r i a l  

w e i g h i n g   a p p a r a t u s   w h i c h   is   s u p p l i e d   m a n u a l l y   w i t h   a r t i c l e s  

of  v a r i o u s   w e i g h t s   u n s u i t e d   f o r   a u t o m a t i c   f e e d ,   w h i c h  

a p p a r a t u s   m e a s u r e s   t he   w e i g h t s   of  t h e   r e s p e c t i v e   a r t i c l e s  

and  c o m b i n e s   t h e   m e a s u r e d   w e i g h t   v a l u e s   i n t o   a  p r e d e t e r m i n e d  

w e i g h t .  

An  a u t o m a t i c   w e i g h i n g   a p p a r a t u s   b a s e d   on  a  c o m b i -  

n a t i o n   c o m p u t i n g   s y s t e m   ( r e f e r r e d   to  as  a  " c o m b i n a t o r i a l  

w e i g h i n g   a p p a r a t u s " )   i n c l u d e s   a  p l u r a l i t y   of  w e i g h i n g  

m a c h i n e s .   I t   o p e r a t e s   by  m e a s u r i n g   t h e   w e i g h t s   of  a r t i c l e s  

a u t o m a t i c a l l y   fed   to  t h e   r e s p e c t i v e   w e i g h i n g   m a c h i n e s ,   a d d -  

i ng   t h e   a c t u a l l y   m e a s u r e d   w e i g h t   v a l u e s   in   e a c h   of  a n  

a r b i t r a r y   or  p r e d e t e r m i n e d   n u m b e r   of  d i f f e r e n t   c o m b i n a -  

t i o n s ,   c o m p a r i n g   e a c h   r e s u l t i n g   sum  w i t h   a  p r e d e t e r m i n e d  

t a r g e t   w e i g h t ,   and  s e l e c t i n g   t h e   c o m b i n a t i o n   whose   w e i g h t  

sum  i s   e q u a l   or  c l o s e s t   to   t h e   t a r g e t   w e i g h t .   In  s u c h   c o m -  

b i n a t o r i a l   w e i g h i n g   a p p a r a t u s ,   t h e   d i s t r i b u t i v e   s u p p l y   o f  

t h e   a r t i c l e s   to  t h e   r e s p e c t i v e   w e i g h i n g   m a c h i n e s ,   t h e   c o m -  

p u t a t i o n   f o r   o b t a i n i n g   t he   b e s t   c o m b i n a t i o n ,   t he   d e l i v e r y  

of  the   a r t i c l e s   b e l o n g i n g   to  t h e   b e s t   c o m b i n a t i o n ,   e t c .   a r e  

f u l l y   a u t o m a t i c .   The  a p p a r a t u s   can   w e i g h   t h e   a r t i c l e s   w i t h  

g r e a t   a c c u r a c y   in  a  s h o r t   p e r i o d   of  t i m e ,   and  is  e s p e c i a l l y  

s u i t e d   to  t h e   c o m b i n a t o r i a l   w e i g h i n g   of  b u l k y   a r t i c l e s   s u c h  

as  v e g e t a b l e s ,   f r u i t s   and  c o n f e c t i o n e r i e s .  

Some  k i n d s   of  a r t i c l e s ,   h o w e v e r ,   a r e   no t   s u i t a b l e  



f o r   d i s t r i b u t i v e   s u p p l y .   They  a r e ,   f o r   e x a m p l e ,   a r t i c l e s  

w h i c h   have   l a r g e   v o l u m e s ,   a r t i c l e s   w h i c h   a r e   l i k e l y   to  b e  

d a m a g e d   when  s u p p l i e d   a u t o m a t i c a l l y   and  d i s t r i b u t i v e l y ,  

and  a r t i c l e s   w h i c h   a r e   v i s c o u s   and  p o o r l y   d i s t r i b u t e d .  

I t   h a s   t h e r e f o r e   been   i m p o s s i b l e   to   a p p l y   t h e   known  f u l l y -  

a u t o m a t i c   c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   to  t h e   c o m b i n a -  

t o r i a l   w e i g h i n g   of  such   a r t i c l e s .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o v i d e d  

a  c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   f o r   c o m b i n i n g   w e i g h t  

v a l u e s   of  a r t i c l e s  r e s p e c t i v e l y   p l a c e d   on  a  p l u r a l i t y   o f  

j u x t a p o s e d   w e i g h i n g   m a c h i n e s ,   s e l e c t i n g  a   c o m b i n a t i o n   o f  

t he   a r t i c l e s   h a v i n g   a  w e i g h t   e q u a l   or  c l o s e s t   to   a  t a r g e t  

w e i g h t   and  d e l i v e r i n g   the   s e l e c t e d   a r t i c l e s ,   w h i c h   a p p a r a t u s  

c o m p r i s e s   p u s h i n g   members   w h i c h   can   move  f r o n t w a r d   a n d  

b a c k w a r d   on  r e s p e c t i v e   b o w l s   of  t h e   p l u r a l i t y   of  j u x t a p o s e d  

w e i g h i n g   m a c h i n e s ,   a  d r i v i n g   u n i t   w h i c h   s e l e c t i v e l y   m o v e s  

t h e   p u s h i n g   members   f r o n t w a r d   and  b a c k w a r d ,  s a i d   p u s h i n g  

m e m b e r s   c o r r e s p o n d i n g   to   t h e   w e i g h i n g   m a c h i n e s   w i t h   s e l e c t e d  

b a t c h e s   of  t h e   a r t i c l e s   p l a c e d   t h e r e o n ,   and  a  c o n v e y o r   w h i c h  

i s   d i s p o s e d   a l o n g   the   j u x t a p o s e d   w e i g h i n g   m a c h i n e s   a n d  

w h i c h   c o n v e y s   s a i d   b a t c h e s   of  t h e   a r t i c l e s   d e l i v e r e d   b y  

s a i d   p u s h i n g   m e m b e r s .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   can  p r o v i d e   a  c o m b i n -  

a t o r i a l   w e i g h i n g   a p p a r a t u s   w h i c h   i s   c a p a b l e   of  t h e   c o m b i n a t o r -  

i a l   w e i g h i n g   of  a r t i c l e s   u n s u i t e d   f o r   d i s t r i b u t i v e   s u p p l y .  

A n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n   can   p r o v i d e   a  

s e m i a u t o m a t i c   c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   w h i c h ,  

m e r e l y   by  p u t t i n g   a r t i c l e s   on  w e i g h i n g   m a c h i n e s ,   can   p e r -  

f o r m   c o m b i n a t o r i a l   w e i g h i n g   a u t o m a t i c a l l y ,   d e l i v e r   t h e  

a r t i c l e s   b e l o n g i n g   to  t he   b e s t   c o m b i n a t i o n   and  c a r r y   t h e  

d e l i v e r e d   a r t i c l e s   to  a  p r e d e t e r m i n e d   l o c a t i o n   v i a   a  c o n -  

v e y o r .  

F i g .   1  i s   a  p e r s p e c t i v e   v i ew   of  a  c o m b i n a t o r i a l  

w e i g h i n g   a p p a r a t u s   a c c o r d i n g   to   t h i s   i n v e n t i o n ;  

F i g .   2  i s   a  s c h e m a t i c   v i e w   of  a  m e c h a n i s m   f o r   d r i v i n g  



p u s h i n g   members   f o r   use   in  the   c o m b i n a t o r i a l   w e i g h i n g   a p p a -  

r a t u s   of  F i g .   1 ;  

F i g .   3  is   a  s e c t i o n a l   v i e w   of  a  w e i g h i n g   m a c h i n e  

f o r   use  in  t h e   c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   of  F i g .   1 ;  

a n d  

F i g .   4  i s   a  s e c t i o n a l   v i e w   of   a  s e t   of  w e i g h i n g  

m a c h i n e g .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to   F i g .   1,  a  bed  2  i s   s u p p o r t e d   by  l e g s  

1a.  On  t he   bed  2,  a  p l u r a l i t y   of  w e i g h i n g   m a c h i n e s   3  a r e  

j u x t a p o s e d ,   and  a  h o u s i n g   4  i s   m o u n t e d .   P u s h i n g   m e m b e r s  

5 ,  5 . . . . .   a r e   d i s p o s e d   in   c o r r e s p o n d e n c e   w i t h   t h e   r e s p e c t i v e  

w e i g h i n g   m a c h i n e s   3,  3  . . . . .   in  a  m a n n e r   to   r e t r a c t a b l y  

a d v a n c e   f rom  a  s i d e   s u r f a c e   of  t h e   h o u s i n g   4.  The  p u s h i n g  

members   5,  5  . . . . .   can  move  f r o n t w a r d   and  b a c k w a r d   on  b o w l s  

6,  6  . . . . .   of  t h e   c o r r e s p o n d i n g   w e i g h i n g   m a c h i n e s   3,  3 · · · · ·  

As  w i l l   be  d e s c r i b e d   l a t e r ,   a  d r i v i n g   m e c h a n i s m   f o r   s e l e c -  

t i v e l y   a d v a n c i n g   and  r e t r a c t i n g   t h e   p u s h i n g   members   5,  5 · · · · ·  

is   d i s p o s e d   in  t h e   h o u s i n g   4.  On  t h e   t op   of   t h e   h o u s i n g   4 ,  

s e l e c t i o n   i n d i c a t i n g   l amps   7,  7 · · · ·   a r e   m o u n t e d   in  c o r r e -  

s p o n d e n c e   w i t h   t h e   r e s p e c t i v e   w e i g h i n g   m a c h i n e s .   The  s e l e c -  

t i o n   i n d i c a t i n g   l amps   7,  7  . . . . .   i n d i c a t e   t h e   w e i g h i n g  

m a c h i n e s   3,  3  . . . . .   on  w h i c h   a r t i c l e s   8,  8  . . . . .   b e l o n g i n g  

to  t he   b e s t   c o m b i n a t i o n   a r e   p l a c e d .  

M o u n t e d   on  l e g s   1b  and  1b  i s   a  d e l i v e r y   c o n v e y o r  

h o l d e r   9,  on  w h i c h   an  e n d l e s s   c o n v e y o r   9a  i s   d i s p o s e d   i n  

a  manne r   to  be  m o v a b l e   in  t h e   d i r e c t i o n   of  t h e   a r r o w .  

The  p l u r a l i t y   of  w e i g h i n g   m a c h i n e s   3,  3  . . . . .   m e n t i o n e d  

above   a re   j u x t a p o s e d   in  t he   m o v i n g   d i r e c t i o n   of  t he   c o n -  

v e y o r   9a.  The  l e v e l   of  t he   c o n v e y o r   9a  is   somewha t   l o w e r  



t h a n   t h a t   of   t h e   b o w l s   6,  6  . . . . . .  

A  c o n t r o l   box  10  is   t u r n a b l y   s u p p o r t e d   on  a  l e g   1 c .  

The  c o n t r o l   box  10  i n c l u d e s   a  s w i t c h   p o r t i o n   10a  f o r   s e t t i n g  

t h e   d a t a   of   a  t a r g e t   w e i g h t   v a l u e   e t c . ,   a  d i s p l a y   p o r t i o n  

10b  f o r   i n d i c a t i n g   v a r i o u s   d a t a ,   and  so  f o r t h .  

In  t h e   w e i g h i n g   a p p a r a t u s ,   when  t h e  a r t i c l e s   8,  8 

. . . . .   a r e   p l a c e d   on  t h e   b o w l s   6,  6  . . . . .   m a n u a l l y ,   t h e  

w e i g h i n g   m a c h i n e s   3,  3  . . . . .   m e a s u r e   t h e   w e i g h t s   of  t h e  

r e s p e c t i v e   b a t c h e s   of  t he   a r t i c l e s .   A  c o m b i n a t i o n   c o m p u t - -  

ing   u n i t ,   n o t   s h o w n ,   s e l e c t s   t h e   b e s t - c o m b i n a t i o n ,   n a m e l y  

t h e   c o m b i n a t i o n   n e a r e s t   t he   t a r g e t   w e i g h t ,   b a s e d   on  t h e  

w e i g h t   v a l u e s   of   t h e   r e s p e c t i v e   b a t c h e s .   The  p u s h i n g  

members   5,  5  . . . . .   c o r r e s p o n d i n g   to   t h e   w e i g h i n g   m a c h i n e s .  

3,  3  . . . . .   on  w h i c h   t h e   a r t i c l e s   8,  8  . . . . .   b e l o n g i n g   t o  

t h e   b e s t   c o m b i n a t i o n   a r e   p l a c e d ,   a r e   a d v a n c e d .   Owing  t o  

t h e   a d v a n c i n g   o p e r a t i o n   of  t h e   p u s h i n g   m e m b e r s   5,  5  . . . . . ,  

t h e   p a r t i c u l a r   b a t c h e s   of  t h e   a r t i c l e s   8,  8  . . . . .   f a l l   o n t o  

t h e   c o n v e y o r   9a.  They  a r e   c o n v e y e d   in   t h e   d i r e c t i o n   o f  

t h e   a r r o w ,   and  a r e   g a t h e r e d   i n t o   a  p o o l   h o p p e r   or  t h e   l i k e ,  

n o t   s h o w n .   The  p u s h i n g   members   5  a r e   n o r m a l l y   h e l d   r e -  

t r a c t e d ,   and  t h e   s e l e c t i v e l y   a d v a n c e d   o n e s   a r e   r e t r a c t e d  

a f t e r   a  p r e d e t e r m i n e d   t i m e .  

F i g .   2  i s   a  v i ew  f o r   e x p l a i n i n g   a  m e c h a n i s m   f o r  

d r i v i n g   t h e   p u s h i n g   m e m b e r s .   E l e c t r o m a g n e t i c   v a l v e s   1 2 ,  

12  . . . . .   of   a  number   e q u a l   to  t h e   n u m b e r   of  t h e   j u x t a p o s e d  

w e i g h i n g   m a c h i n e s   3,  3  . . . . .   a r e   f i x e d   a t   e q u a l   i n t e r v a l s  

l o n g i t u d i n a l l y   of  an  a i r   c i r c u l a t i n g   t u b e   11.  Each  e l e c t r o -  

m a g n e t i c   v a l v e   12  has  p o r t s   12a  and  12b.   The  r e s p e c t i v e  

p o r t s   12a  a r e   c o n n e c t e d   t h r o u g h   p i p e s   13,  13  . . . . .   to   p o r t s  

14a,   14a  . . . . .   of  a i r   c y l i n d e r s   14,  14  . . . . .   w h i c h   a r e  



d i s p o s e d   in  c o r r e s p o n d e n c e   w i t h   t h e   w e i g h i n g   m a c h i n e s  3 ,  

3  . . . . . ,   w h i l e   t h e   r e s p e c t i v e   p o r t s   12b  a r e   c o n n e c t e d   t h r o u g h  

p i p e s   15,  15  . . . . .   to  p o r t s   14b ,   14b  . . . . .   of  t h e   a i r  

c y l i n d e r s   14,  14  · · · · · .   A l t h o u g h   n o t   shown  in  t h e   f i g u r e ,  

a  p i s t o n   i s   d i s p o s e d  i n   e a c h   c y l i n d e r   14.  T h i s   p i s t o n   h a s  

one  end  of  a  p i s t o n   rod  5a  of  t h e   p u s h i n g   member  5  a t t a c h e d  

t h e r e t o ,   and  a  p l a t e   5c  is   s e c u r e d   to   t h e   o t h e r   end  of  t h e  

p i s t o n   rod   5a.  'A  r e g u l a t o r   17  and  an  a i r   f i l t e r   18  a r e  

s e r i a l l y   c o n n e c t e d   to   a  p o r t   11a  of  t h e   a i r   c i r c u l a t i n g  

t u b e   11  t h r o u g h   a  p i p e   1 6 .  

When  a  c o m b i n a t i o n   c o n t r o l   u n i t   19  i s   s u p p l i e d   w i t h  

t he   w e i g h t   v a l u e s   w1,  w2  . . . . .   and  w10  of  t h e   a r t i c l e s   8 ,  

8  . . . . .   f rom  t h e   r e s p e c t i v e   w e i g h i n g   m a c h i n e s   3,  3  . . . . . ,  

i t   p e r f o r m s   a  c o m b i n a t i o n   c o m p u t a t i o n   and  p r o v i d e s   s i g n a l s  

i n d i c a t i v e   of   t h e   b e s t   c o m b i n a t i o n .   On  t h e   b a s i s   of   t h e  

b e s t   c o m b i n a t i o n   s i g n a l s ,   an  e l e c t r o m a g n e t i c   v a l v e   d r i v e r  

c i r c u i t   20  e n e r g i z e s   t h e   e l e c t r o m a g n e t i c   v a l v e s   12,  12  . . . . .  

c o r r e s p o n d i n g   to   t h e   w e i g h i n g   m a c h i n e s   3,  3  . . . . .   on  w h i c h  

t he   s e l e c t e d   b a t c h e s   of  t he   a r t i c l e s   a r e   p l a c e d .   T h u s ,   a i r  

i s   fed   i n t o   t h e   a i r   c y l i n d e r s   14,  14  . . . . .   t h r o u g h   t h e i r  

p o r t s   14a ,   14a  . . . . .   v i a   t h e   p o r t s   12a ,   12a  . . . . .   of  t h e  

e n e r g i z e d   m a g n e t   v a l v e s   12,  12  . . . . ,  t o   move  t h e  p i s t o n s  

u p w a r d l y   as  v i e w e d   in  t h e   f i g u r e   and  to   a d v a n c e   t h e   p u s h i n g  

members   5,  5  . . . . . .   Owing  to   t h e   a d v a n c e   of  t h e   p u s h i n g  

members   5 ,  5   . . . . . ,   t h e   a r t i c l e s   8,  8  . . . . .   p l a c e d   on  t h e  

bowls   6,  6  . . . . .   a r e   d e l i v e r e d   o n t o   t h e   c o n v e y o r   9a.  A f t e r  

t he   e l e c t r o m a g n e t i c   v a l v e s   12,  12  . . . . .   h ave   been   e n e r g i z e d  

f o r   t he   p r e d e t e r m i n e d   t i m e ,   t h e y   a r e   d e e n e r g i z e d .   T h e n ,  

t he   a i r   e n t e r s   t he   a i r   c y l i n d e r s   14,  14  . . . . .   t h r o u g h   t h e  

p o r t s   12b,   12b  . . . . . ,   p i p e s   15,  15  . . . .   and  p o r t s   1 4 b ,  



14b  . . . . . ,   to  move  the   p i s t o n s   d o w n w a r d l y   and  to  r e t r a c t  

the   p u s h i n g   m e m b e r s   5,  5  . . . . .   to   t h e i r   i n i t i a l   p o s i t i o n s .  

F i g s .   3  and  4  a r e   s e c t i o n a l   v i e w s   of  w e i g h i n g   m a -  

c h i n e s .  

R e f e r r i n g   to   F i g .   3,  t h e   w e i g h i n g   m a c h i n e s   3  w h i c h  

c o n t a i n s   a  s u i t a b l e   d e t e c t i o n   m e c h a n i s m   s u c h   as  l oad   c e l l  

i s   f o r m e d   w i t h   an  o p e n i n g   3b  in  a  p r e d e t e r m i n e d   p a r t   o f  

t h e   top   of  a  f r a m e   3a  t h e r e o f .   The  w e i g h i n g   bowl  6  has  a  

s t r u c t u r e   in  w h i c h   d e p e n d i n g   p o r t i o n s   6b  and  6b  a r e   p r o -  

v i d e d   on  the   p e r i p h e r y   of  a  bowl  p o r t i o n   6a.  The  bowl  t h u s  

i s   open   d o w n w a r d .   The  bowl  6  i s   so  s u p p o r t e d   as  to  be  f i t t e d  

in  t h e   w e i g h i n g   m a c h i n e   3,  and  t h e   p e r i p h e r a l   s i d e s   3c  a n d  

3c  of  t h e   f r a m e   3a  a r e   c o v e r e d   by  t h e   d e p e n d i n g   p o r t i o n s  

6b  and  6b  of  t h e   b o w l .   Symbol   3d  i n d i c a t e s   a  m o u n t i n g  

member   w h i c h   has   a  p r o t u b e r a n c e   3e  c e n t r a l l y   of  i t s   b o t t o m  

w a l l   and  d r i p   h o l e s   3f  a r o u n d   t h e   p r o t u b e r a n c e   and  w h i c h  

i s   p r o v i d e d   w i t h   a  p e r i p h e r a l   w a l l   3g  r i s i n g   a t   i t s   p e r i -  

p h e r y .   The  w e i g h i n g   m a c h i n e   3  on  w h i c h   t h e   bowl  6  has  b e e n  

m o u n t e d ,   is   f i t t e d   i n t o   t h e   m o u n t i n g   member   3d  and  is   f i x e d  

to  t h e   p r o t u b e r a n c e   3e  in  s u c h   a  m a n n e r   t h a t   t he   s u s p e n d e d  

p o r t i o n s   6b  of  t h e   bowl  6  a r e   s u r r o u n d e d   by  the   p e r i p h e r a l  

w a l l   3 g .  

In  t h e   w e i g h i n g   m a c h i n e   of  F i g .   4,  t he   b o t t o m   w a l l  

of   a  m o u n t i n g   member  101  h a v i n g   a  p r e d e t e r m i n e d   l e n g t h   i s  

f o r m e d   w i t h   a  p l u r a l i t y   of  p r o t u b e r a n c e s   3e  a t   e q u a l   i n t e r -  

v a l s .   A  p l u r a l i t y   of  w e i g h i n g   m a c h i n e s   3  a re   m o u n t e d   a n d  

f i x e d   o n t o   t h e   r e s p e c t i v e   p r o t u b e r a n c e s   3e  in  p a r a l l e l .   An 

u p s t a n d i n g   p e r i p h e r a l   w a l l   3g  f o r m e d   on  t h e   p e r i p h e r y   o f  

t h e   m o u n t i n g   member   101  s u r r o u n d s   t h e   o u t e r   s u r f a c e s   of  t h e  

d e p e n d i n g   p o r t i o n s   6b  of  t he   r e s p e c t i v e   bowls   6.  In  F ig .   4 ,  



t he   same  p a r t s   as  in  F i g .   3  a r e   a s s i g n e d   t h e   same  s y m b o l s .  

A c c o r d i n g   to  t h e   w e i g h i n g   m a c h i n e s   shown  in  F i g .   3 

and  4,  e v e n   in  s u c h   a  c a s e   w h e r e   t h e   b o w l s   6  a r e   w a s h e d  

w i t h   w a t e r ,   t h e   i n v a s i o n   of  t h e   w a t e r   i n t o   t h e   w e i g h i n g  

m a c h i n e   b o d i e s   can  be  r e l i a b l y   p r e v e n t e d .   M o r e o v e r ,   a n y  

w e i g h i n g   e r r o r   a s c r i b a b l e   to  t h e   c o n t a c t   of  a n y t h i n g   o t h e r  

t h a n   t h e   a r t i c l e   t o - b e - w e i g h e d   w i t h   t h e   bowl   6  can   be  p r e -  

v e n t e d .  

D e s c r i b e d   n e x t   w i l l   be  a  w e i g h i n g   o p e r a t i o n   w i t h  

t h e   w e i g h i n g   a p p a r a t u s   a c c o r d i n g   to  t h i s   i n v e n t i o n .  

F i r s t ,   a  power   s w i t c h ,   n o t   shown ,   i s   c l o s e d ,   a n d  

v a r i o u s   d a t a   s u c h   as  t h e  n u m b e r   of   s e l e c t i o n   and  t h e   t a r g e t  

w e i g h t   of   t h e   a r t i c l e s   8 ' a r e   s e t   by  means   of  t h e   c o n t r o l  

box  10.  T h e r e f o r e ,   an  o p e r a t o r   p l a c e s   t h e   a r t i c l e s   8  o n  

t h e   r e s p e c t i v e   bowl s   6  m a n u a l l y   and  c l o s e s   a  s t a r t   s w i t c h  

d i s p o s e d   on  t h e   c o n t r o l   box  10.  T h e n ,   t h e   w e i g h t   v a l u e s  

w1,  w2  . . . . .   and  w10  of  t h e   r e s p e c t i v e   b a t c h e s   of  t h e  

a r t i c l e s   8  p l a c e d   on  t h e   b o w l s   6  a r e   a p p l i e d   to   t h e   c o n t r o l  

u n i t   19  ( r e f e r   to  F i g .   2 ) .   H e r e ,   t h e y   a r e   c o m b i n e d   a n d  

a d d e d ,   and  t h e   c o m b i n a t i o n   to  w h i c h   t h e   p r e s e t   n u m b e r   o f  

b a t c h e s   b e l o n g   and  w h i c h   e x h i b i t s   t h e   t a r g e t   w e i g h t   v a l u e  

or   an  a p p r o x i m a t e   v a l u e   t h e r e o f   i s   s e l e c t e d .   T h u s ,   t h e  

i n d i c a t i n g   l amps   7,  7  . . . . .   c o r r e s p o n d i n g   to   t h e   s e l e c t e d  

b a t c h e s   a r e   t u r n e d   on,   w h i l e   a t   t h e   same  t i m e   t h e   e l e c t r o -  

m a g n e t i c   v a l u e s   12,  12  . . . . .   c o r r e s p o n d i n g   to   t h e   w e i g h i n g  

m a c h i n e s   3,  3  . . . .   on  w h i c h   t h e   s e l e c t e d   b a t c h e s   a r e   p l a c e d  

a r e   e n e r g i z e d   by  t h e   e l e c t r o m a g n e t i c   v a l v e   d r i v e r   c i r c u i t  

20.  Upon  t h e   e n e r g i z a t i o n   of  t h e   e l e c t r o m a g n e t i c   v a l v e s ,  

t h e   c o r r e s p o n d i n g   a i r   c y l i n d e r s   14,  14  . . . .   a r e   a c t u a t e d   t o  

a d v a n c e   t h e   p u s h i n g   member s   5 ,  5   . . . . . ,   so  t h a t   t h e   b a t c h e s  



8  on  t h e   b o w l s   6  a r e   p u s h e d   o u t   o n t o   t h e   c o n v e y o r   9a.  T h e  

b a t c h e s   8  p u s h e d   o u t   a r e   t r a n s f e r r e d   to   t h e   n e x t   s t a t i o n   b y  

t h e   d e l i v e r y   c o n v e y o r   9a,   w h e r e a s   t h e   b a t c h e s   8  on  t h e  

u n s e l e c t e d   b o w l s   6  a r e   h e l d   i n t a c t   on  t h e s e   b o w l s   6.  When 

t h e   a d v a n c e d   p u s h i n g   m e m b e r s   5,  5  . . . . .   have   b e e n   moved  b a c k  

to  t h e i r   o r i g i n a l   p o s i t i o n s   a f t e r   t h e   p r e d e t e r m i n e d   p e r i o d  

of   t i m e ,   t h e   a r t i c l e s   8  a r e   a g a i n   p l a c e d   on  t h e   e m p t y  

b o w l s   6  m a n u a l l y .   When  t h e   s t a r t   s w i t c h   i s   s u b s e q u e n t l y  

c l o s e d ,   t h e   w e i g h t   v a l u e s   of  t h e   r e s p e c t i v e   b a t c h e s   of  t h e  

a r t i c l e s   8  a r e   c o m b i n e d   and  a d d e d   a g a i n   by  t h e   c o m b i n a t i o n  

c o n t r o l   u n i t .   The  b a t c h e s   8  s e l e c t e d   a r e   p u s h e d   o u t   o n t o  

t h e   d e l i v e r y   c o n v e y o r   9a  as  in   t h e   f o r e g o i n g   s t e p .   T h e n c e -  

f o r t h ,   t h e   a r t i c l e s   a r e   w e i g h e d   a c c o r d i n g   to  t h e   s a m e  

p r o c e d u r e .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   can  be  s e m i a u t o -  

m a t i c , a s   d e s c r i b e d   a b o v e ,   and  can   be  s u i t e d   to  w e i g h i n g   a  c o m m o d i t y  

of   l a r g e   v o l u m e ,   a  c o m m o d i t y   s u s c e p t i b l e   t o   d a m a g e ,   e t c .  

i n t o   a  t a r g e t   w e i g h t .   M o r e o v e r ,   s i n c e   t h e   a p p a r a t u s   i s  

d e s i g n e d   to   be  c o m p a c t ,   i t   c an   b e  f a b r i c a t e d   by  a n  

a l r e a d y - i n s t a l l e d   job   l i n e .   F u r t h e r ,   s i n c e   t h e   a p p a r a t u s  

a d o p t s   t h e   s y s t e m   of  c o m b i n i n g   and  s e l e c t i n g   m e a s u r e d   w e i g h t  

v a l u e s ,   t h e   v a r i a t i o n   in   t h e   w e i g h t s   of  t h e   i n d i v i d u a l  

a r t i c l e s   need   n o t   a f f e c t   t h e   p r e c i s i o n   of  w e i g h i n g .  



1.  A  c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   f o r   c o m b i n i n g  

w e i g h t   v a l u e s   of  a r t i c l e s   r e s p e c t i v e l y   p l a c e d   on  a  p l u r a l i t y  

of  j u x t a p o s e d   w e i g h i n g   m a c h i n e s ,   s e l e c t i n g   a  c o m b i n a t i o n  

of  t h e   a r t i c l e s   h a v i n g   a  w e i g h t   e q u a l   or  c l o s e s t   to   a  t a r g e t .  

w e i g h t   and  d e l i v e r i n g   t h e   s e l e c t e d   a r t i c l e s ,   w h i c h   a p p a r a t u s  

c o m p r i s e s   p u s h i n g   member s   w h i c h   c a n  m o v e   f r o n t w a r d   a n d  

b a c k w a r d   on  r e s p e c t i v e   b o w l s   of   t h e   p l u r a l i t y   of   j u x t a p o s e d  

w e i g h i n g   m a c h i n e s ,   a  d r i v i n g   u n i t   w h i c h   s e l e c t i v e l y   m o v e s  

t h e   p u s h i n g   members   f r o n t w a r d   and  b a c k w a r d ,   s a i d   p u s h i n g  

m e m b e r s   c o r r e s p o n d i n g   to   t h e   w e i g h i n g   m a c h i n e s   w i t h   s e l e c t e d  

b a t c h e s   of  t h e   a r t i c l e s   p l a c e d   t h e r e o n ,   and  a  c o n v e y o r   w h i c h  

i s   d i s p o s e d   a l o n g   t h e   j u x t a p o s e d   w e i g h i n g   m a c h i n e s   a n d  

w h i c h   c o n v e y s   s a i d   b a t c h e s   of   t h e   a r t i c l e s   d e l i v e r e d   b y  

s a i d   p u s h i n g   m e m b e r s .  

2.  A  c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   1,  f u r t h e r   c o m p r i s i n g   a  c o n t r o l   box  w h i c h   s e r v e s   t o  

s e t   t h e   t a r g e t   w e i g h t .  

3.  A  c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   d r i v i n g   u n i t   c o m p r i s e s   e l e c t r o m a g n e t i c  

v a l v e s   and  a i r   c y l i n d e r s   w h i c h   a r e   r e s p e c t i v e l y   d i s p o s e d  

in  c o r r e s p o n d e n c e   w i t h   s a i d   w e i g h i n g   m a c h i n e s ,   and  a  d r i v e r  

c i r c u i t   w h i c h   d r i v e s   t h e   e l e c t r o m a g n e t i c   v a l v e s   c o r r e s p o n d -  

ing   to   s a i d   w e i g h i n g   m a c h i n e s   w i t h   s a i d   s e l e c t e d   b a t c h e s  

p l a c e d   t h e r e o n ,   and  w h e r e i n   s e l e c t e d   ones   of  s a i d   e l e c t r o -  

m a g n e t i c   v a l v e s   a r e   e n e r g i z e d ,   t h e r e b y   to  e x t e n d   and  c o n t r a c t  

p i s t o n   r o d s   c o n n e c t e d   to  s a i d   a i r   c y l i n d e r s   and  to  move  s a i d  

p u s h i n g   members   f r o n t w a r d   and  b a c k w a r d .  

4.  A  c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   a c c o r d i n g  t o  

c l a i m   1,  w h e r e i n   s a i d   e a c h   w e i g h i n g   m a c h i n e   c o m p r i s e s   t h e  



bowl   whose   p e r i p h e r y   i s   f o r m e d   w i t h   a  d e p e n d i n g   p o r t i o n ,  a  

body   w h i c h   c o n t a i n s   a  w e i g h t   d e t e c t i n g   m e c h a n i s m ,   a n d  a  

c o n c a v e   m o u n t i n g   member  w h i c h   e x t e n d s   u p w a r d   and  w h i c h   h a s  

a  p e r i p h e r a l   w a l l ,   and  w h e r e i n   s a i d   bowl   i s   s u p p o r t e d   o n  

s a i d   b o d y ,   a  p e r i p h e r a l   s i d e   of   s a i d   body   i s   c o v e r e d   w i t h  

s a i d   d e p e n d i n g   p o r t i o n ,   s a i d   b o d y   i s   m o u n t e d   and  f i x e d   o n  

s a i d   m o u n t i n g   m e m b e r ,   and  s a i d   d e p e n d i n g   p o r t i o n   of  s a i d  

bowl   is   s u r r o u n d e d   by  s a i d   p e r i p h e r a l   w a l l   of  s a i d   m o u n t i n g  

m e m b e r .  

5.  A  c o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   e a c h   w e i g h i n g   m a c h i n e   c o m p r i s e s   t h e  

p l u r a l i t y   of  b o w l s   e a c h   o f  w h i c h   i s   f o r m e d   w i t h   a  d e p e n d i n g  

p o r t i o n   in   i t s   p e r i p h e r y ,  a   p l u r a l i t y   of  body  p o r t i o n s   e a c h  

of   w h i c h   c o n t a i n s   a  w e i g h t   d e t e c t i n g   m e c h a n i s m ,   and  a  m o u n t -  

i ng   member   w h i c h   has   a  p e r i p h e r a l   w a l l   and  w h i c h   has  a  

p l u r a l i t y   of  p r o t u b e r a n c e s   on  i t s   b o t t o m   p a r t ,   and  w h e r e i n  

t h e   r e s p e c t i v e   b o w l s   a r e   s u p p o r t e d   on  t h e   c o r r e s p o n d i n g  

body   p o r t i o n s ,   p e r i p h e r a l   s i d e s   of   s a i d   body   p o r t i o n s   a r e  

c o v e r e d   by  t h e   d e p e n d i n g   p o r t i o n s ,   s a i d   body   p o r t i o n s   a r e  

m o u n t e d   on  t h e   c o r r e s p o n d i n g   p r o t u b e r a n c e s   of  s a i d   m o u n t i n g  

m e m b e r ,   and  s a i d   d e p e n d i n g   p o r t i o n s   of   t h e   r e s p e c t i v e   b o w l s  

s u r r o u n d e d   s a i d   p e r i p h e r a l   w a l l   of   s a i d   m o u n t i n g   m e m b e r .  

6.  C o m b i n a t o r i a l   w e i g h i n g   a p p a r a t u s ,   i n c l u d i n g   a  p l u r a l -  

i t y   of  w e i g h i n g   m a c h i n e s   f o r   w e i g h i n g   a r t i c l e s   c a r r i e d   t h e r e o n  

and  means   f o r   s e l e c t i n g   a  b e s t   c o m b i n a t i o n   of  m a c h i n e s   c a r r y -  

i ng   a r t i c l e s   h a v i n g   a  t o t a l   w e i g h t   c l o s e s t   to   a  d e s i r e d  

w e i g h t ,   w h e r e i n   t h e   a p p a r a t u s   f u r t h e r   i n c l u d e s   a  c o n v e y o r , a n d  

p u s h i n g   m e m b e r s   l o c a t e d a d j a c e n t   to   r e s p e c t i v e   w e i g h i n g   m a c h i n e s  

f o r   p u s h i n g   o n l y   t h o s e   a r t i c l e s   c a r r i e d   on  t he   s a i d   b e s t   c o m b i n -  

a t i o n   of  m a c h i n e s   o n t o   t h e   c o n v e y o r .  
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